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Description 

roooil The invention relates to a non-rinse, isotropic, antimlcrobiai hard surface cleaner especially adapted to be 
used on glossy or smooth, hard surfaces, which removes soils deposited thereon and disinfects same, while signifl- 
cantlv reducing the amount of residue caused by unremoved soil, cleaner, or a combination thereof. 
r00021 Cleaning hard, glossy surfaces has proven to be problematic. To remove soils deposited on such surfaces, 
the tvDlcal appioach is to use an alkaline ammonium-based aqueous cleaner or other aqueous cleaners containing 
various mixtures of surfactants and other cleaning additives. Unfortunately, many of the ammonia-based clear»ers have 
fairiv poor soil removing ability, while many of the surfactant-based cleaners leave fairly significant amounts of residue 
on such hard glossy surfaces. This residue is seen in the phenomena of streaking, in whksh the soil, cleaner, or both 
are Inconsistently wicked off the surface, and filming. In which a thin layer of the residue actually clings to the surface 

desired to be cleaned. ^ . .u 

r00031 Additionally, quaternary ammonium based liquid hard surface cleaners are in common use. typicalh^ as bath- 
room cleaners. Certain quaternary ammonium compounds can be effective as antimfcrobial agents in small dosages 
in these cleaners. However, these types of cleaners typically are not effective on glossy, hard surfaces because they 

tend to leave a visible residue. , ^ * . * / 

ra0041 Baker et al US Patent 4.690.779. demonstrated a hard surface cleaner having Improved non-streaWng/ 
filming properties in which a combination of low molecular weight polymer (e.g.. polyethylene glycol) and certain sur- 

20 [OOObT Ctom et aU ^ and EP 042881 6. describe hard surface cleaners containing anionic surfactants with 

ammonium counterions, and additional adjuncts. . . 

[0006] GB 2 160 887 describes a cleaning system in which a combination of nonionic and anionic surfactants (in- 
cluding an altenolamlne salt alkyi sulfate) is contended to enhance cleaning efficacy. ^ , , ^ .^^ 
[00071 WO 91/1 1505 describes a glass cleaner containing zwitterionic surfactant, monoethanolamine and/or beta- 

25 amlnoalkanols as solvents/buffers for assertedly improving cleaning and reducing filming spotting 

A series of patents to Flanagan (US 4.065.409, US 4.174.304. US 4.203.872 and US 4.264.304) descnbe 
dllutablecieanerconcentrateswhlchlncludedquatemaryammoniumsurfactants.Thecomposmonsofthes^ 

do not claim Improved filming/streaking properties. . . ^ ^ ,^ /^♦^^w.,^ 

[0009] Thus, the prior art hard surface cleaners fail to achieve the desired goals of reduced residue (streaking and/ 
30 or filming) and antimicrobial action. c^/ox coi-x 

[00101 Reference may also be made to the following: EP-A-0621335 (document according to Article 64(3) EPC). 
whteh relates to an alt purpose cleaning composition; GB-A-2.075.043. which relates to a surfactant system; US-A- 
4 540 which relat^ to a disinfectant spray cleaner containing glycol ethers; US-A-S. 694.365. which relates to 
compositions for cleaning and sterilizing milk equipment; and WO 93/1 61 62. which relates to a reduced residue hard 

[0Q^^] ""Thrtnvention provides an aqueous, antimicrobial hard surface cleaner with significantly improved residue 
removal and substantially reduced filming/streaking, said cleaner comprising: 

(a) an effective amount of no more than 50 weight percent of the composition of a solvent selected from C^^ 
40 alkanoi, G3.24 alkylene glycol ether, and mixtures thereof; 

(b) an effective amount of amine oxide surfactant; 

(c) an effective amount of a quatemary ammonium surfactant; 

(d) an effective amount of 0.01-2 weight percent of the composition of alkali metal ethylene diamine tetraacetate 
builder; and 

45 (e) the remainder as substantially ail water. 

the ratio of (b):(d) being greater than 1:1 . . . . , *• 

[0012] The invention further comprises a method of cleaning soils from hard surfaces by applying said Inventive 
cleaner to said soli, and removing both from said surface, while disinfecting said surface. 

50 r001 31 It is therefore an object of this Invention to improve soil removal from hard surfaces. 

0014 It is another object of this invention to disinfect hard surfaces while Improving soil removal performance 
[0015] It Is another object of this Invention to reduce filming which results from a residue of cleaner, soil, or both 
remalninq on the hard surface intended to be cleaned. . , 

[0016] it Is a further object of this Invention to reduce streaking, which results from inconsistent removal of thecleaner. 

55 soil, or both, from the hard surface intended to be cleaned. .u ^ ^ ^i«««^r 

[00171 The Invention Is an Improved cleaning, substantially non-streaklng/filmlng. antimicrobial hard surface cleaner 
esDeciallv adapted to be used on glossy or smooth, hard surfaces. The cleaner benefits from the presence of a qua- 
ternary ammonium surfactant which contributes unexpectedly to both antimicrobial efficacy as well as to the complete 
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removal of soils and the cleaner from the surface being cleaned. The cleaner itself has the following Ingredients: 

(a) an effective amount of no more than 50 weight percent of the composition of a solvent selected from C,^ 
alkanol, C^^a a'ky'ene glycol ether, and mixtures thereof; 

(b) an effective amount of amine oxide a surfactant; 

(c) an effective amount of a quaternary ammonium surfactant; ^. . » » 

(d) an effective amount of 0.01-2 weight percent of the composition of alkali metal ethylene diamine tetraacetate 
builder; and 

(e) the remainder as substantially all water. 
[0018] Addttional adjuncts In small amounts such as fragrance can be Included to provide desirable attributes of 

m019r"n?e application, effective amounts are generally those amounts listed as the ranges or levels of Ingrediente 
in the descriptions which follow hereto. Unless othenwise stated, amounts listed In percentage (°%s ) are in weight 

IS oercent of the composition, unless othenwise noted. . -r^ , ^ 

ra020] The solvent is selected from C,.^ alkanol, C3.24 alkylene glycol ether, and mixtures thereof. The a kano ^n 
be selected from methanol, ethanol. n-propanol. isopropanol, butanol. pentanol. hexanol. their various positional bo- 
mers. and mixtures of the foregoing, in the invention, it has been found most preferable to use isopropanol. usualty m 
conjunction with a glycol ether. It may also be possible to utilize in addition to, or in place of, said aikanols. the diols 

w such as methylene, ethylene, propylene and butylene glycols, and mixtures thereof. 

1tt!s prefe.;ed to use an alkylene glycol ether soh/ent in this invention. The alkylene glycol ether solvents can 
nclude ethylene glycol monobutyl ether, ethylene glycol monopropyl ether, propylene glycol n-prcpyl ether. P™Py ene 
S monobutyl ether, dipropylene glycol methyl ether, and mixtures thereof. Two preferred glycol ethers are ethylene 
glS monobuSi ether also Siown as butoxyethanol. sold as butyl Cellosolve by Union Carbide, and ProPY'ene glyco 

25 n propyl ether, available from a variety of sources.. Another preferred alkylene glycol ether is propylene glycol t-butyl 
ether, which Is commercially sold as Arcosoive PTB. by Arco Chemical Co. It has the structure: 



30 



35 



45 



50 



CHy OH 

I I 

H,C-C-0-CHj-CH-CH, 
I 

CHj 



ro0221 other suppliers of preferred solvents include Union Carbide, if mixtures of solvents are used, the amounts 
and ratios of such solvents used are important to detemiine the optimum cleaning and streak/film performances of the 
inventive cleaner It is preferred to limit the total amount of solvent to no more than 50%. more preferably no more than 

25% and most preferably, no more than 15%. of the cleaner A preferred range is about 1-15% 

tOOMJ The invention requires an amine oxide surfactant, such as the trialkyi amino oxides. These have the general 



[0023] 

configuration 

R" 

I 

I 

R" 

wherein R is C. ,4 aikyl. and R' and R- are both C,^ aikyl. although R' and R" do not have to be equal. These 
amine oxides can also be ethoxyiated or propoxylated. The preferred amine oxide is lauryl amine oxide, such as Barlox 

[0024r ll^etrese^'^m^^on^nct^^ further surfactants selected from nonionic and amphoteric surfactants. 

ro025r The non\oL surfactants are selected from alkoxylated alcohols, alkoxylated ether phenols. The alkoxylated 
alcohils include ethoxyiated. and ethoxyiated and propoxylated Ce.,6 alcohols, wfth about 2-10 mo es of ethylene 
oxide or 1-10 and 1-10 moles of ethylene and propylene oxide per mole of alcohol, respectwely. For the invention, a 
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SS^ml ~ c.™MV conlS^l » the mention. M »n*. o«ld. moM «ceM M «~»« ol EDTA. 

doalkyldialkyttjetalnes. These have the structure: 



I 

R'-C-NHKCHj)„-NMCH0„COO- 
I 

O R* 



^ • oi i. flikvi R2 and R3 are both d . alkyi, although R2 and R3 do not have to be equal, and m can 
K 1 s n«^^h,3^nd n Sibe 1 5 prele-^J 1 • tVese alicylbetaines can also be ethoxylated or propoxylated. The 

?>lr ^^ndo'Ji^JS^^^^^^ K^whlS, Jovides vLetex AB. and Sherex Chemical Co.. which offers Varlon CADG. 
ro^^^' "^Lt ro1i"n?ofrrfS^'J^^^^ 

S LIS trdlsTo? "^s whiTould contribute to leaving behind residues when the cleaner J applied to a 
Howler the amounts adde ^ . „ 

r002?' ThnnvenSn fZe requires a quaternary ammonium surfactant. These types of surfactants are t^^^ 
M- JTrn^^H^^,.^,^becai^e they are generally considered "broad spectrum" antimicrobial compounds, having 

JrT HowCer ifhas bern previously foundThIt hard surface cleaners containing quaternary ammonium compounds 
SS^l Tearresidu^^^^^ thus perfom. relative^ poorly on glossy hard surfaces. ^t-aWng^ilming perforrnarjc^^^^ 
typu^iiy leave ^ However because of the unique formulations of the invention In which the ratio of 

fml'e So^EDTr^^S^^^^^^^ S^e ?nvent^,e comp'os.ons have surp.slngly superior strea«ngAllming 
r,^rf«rr«ano** romnared to Other quaternary ammonium-based cleaning fomnulations. 

roo3oT a^frS^ etSne diamine tetraacetate (EDTA) is an important aspect of the Invention. As mentioned 
' K tKoTrnopL^ to be an interaction between the amine oxide surfactant EDTA. EDTA is known as a chelant, as 
above, mere «PPf ^ ^^^J!^, ^ and alkaline earth metal hydroxides, and such as ammonium carbamate, 
"'K\T'T;rfm^urTNH cSaX^^^^^ 'or inclusion. Other, potential^ suttable buffers are 

guTr^dl^rriv~^^^^ and guanidine carbonate; alkoxy.^ky^ines. such as Isopropoxy- 

f^^nTr^inrb^o^roDvMB ethoxypropylamine and methoxypropylamine; and alkylamines. such as ethylene- 
«Zf Tmvtene^lne IrXn^^^ ethylenetetramine. diethylenetetramine. triethylenetetramlne, te^raethyl- 
r^enSlTe NTdl^^t^S^^ N-methylenediamine. and other variations of the alkyi and amine sub- 

SSlf The amount of EDTA added is in the range of 0.01-2%. more preferably 0.01-1%, by weight of the deaner. 

brsre'^-SeiifaTr^^^^^^^^^^^^ 

KUo^W bfpr^^^^^^^^ a level o, at least about 50%, more preferably at least about 80%, and most preferably, at 

'SS'''s^s^^^^of:Z^'Z'^^^ improving cleaning perfom,ance or aesthetic qual.es of the 
Seanir AdTur^LtT^or ctaning include addittohal surfactants, such as those described in Kir^-Othmer, Encyclopedia of 
Cleaner. Aojuncis loi ^,<= a 332-432 (Marcel-Dekker. 1983). Aesthetic adjuncts include fragrances. 

SSSSbletm Glt^^^^^^ and dyes an^d pigments whk,h can be solubil^ed or 

SendedTntheCS^^ 

ventive cleaner are demonstrated. 
EXPERIMENTAL 

[0035] Two fomiulations. the first being inventive, the second being a comparative example, are set forth below as 
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Examples 1-2. 



Example 1 


ingredient 


Wt. % 




Quatemary ammonium surfactant^ 




0.6 




NaOH 




0.2 




Nonionic surfactant^ 




0.25 




Amine oxide surfactant^ 




2.2 




Solvent* 




3.0 




Na4EDTA« 




0.56 




D.I. H2O 




Q.S.6 



10 



20 



■* Barquat MB-50. C14 alkylbenzyldlmethylanimonium chtorido (50% solution). In all of the foOowing examples. If the 
Identified, the Identification provided hereunder wDl be relied upon. 

2 Atfonic 610-50, Cg.^o ethoxylated alcohol, about 3 moles of ethylene oxide per mole of alcohol (50% solution) 

3 Barlox 12. C-y2 Blky\ dimethytamlne oxide, from Lonza Inc.. (30% solution) 
* Ethylene glycol, monobutyl ettier 

^ Builder, sodium ethylenedlaminetetraacetate. 38% solution 
^ quantity sufficient to make up 100% fomiulatlen 



same Ingrecfient is listed and 
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Comparative Example 2 


Ingredient 


Wt.% 


Quatemary ammonium surfactant 


0.6 


NaOH 


0.2 


Nonionic surfactant 


0.25 


Amine oxide surfactant 


0.25 


Solvent 


2.0 


Na4EDTA 


0.39 


D.i. HgO 


Q.S. 


1 Unless further identified, all of the ingredients are the same as in the prior Exam- 


ple. 





[0036] The two formulations 1 and 2 were compared against one another and against a number of commercially 
available cleaners for filming/streaking performance on glass mirror tiles. A grading scale of 0 to 1 0 was used, with 0 
being worst and 10 being best. The results are tabulated below: 



Table I 



Filming/Streaking Perfomnance 




Example/Product 


1 


2 


Lysol^ 


Fonnula 409®2 


S/F Performance 


7.7 


2.3 


3.9 


8.3 




Example/Product 


Commercial Product 
1 


Commercial Product 
2 


Commercial Product 
3 


Commercial Product 
4 


S/F Performance 


9.4 


2,1 


2 


3.1 



50 



'I L&F Products. Antibacterial Kitchen Cleaner, hard surface cleaner. 
^ The Clorox Company, hard surface cleanar 



[0037] As can be seen from the foregoing data, Example 1 , which had the preferred >3 : 1 ratio of amine oxide: EDTA, 
55 clearty outperfonmed Example 2, as well as the commercial product Lysol Antibacterial Kitchen Cleaner, as well as 
commercial products 2-4, all of which are bactericidal products. Additionally, its streaWng/filming perfonnance was 
comparable to that of Fonnula 409® all purpose cleaner and commercial product 1 . both of which are hard surface 
cleaners without bactericides. 
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[0038] Further examples of the invention are demonstrated in Examples 4-1 0 below: 



Ingredient 


Example 3 


Example 4 


Example 5 




NaOH 


0.2% 


0.2% 


0.2% 




Quat.i 


0.6% 


0.6% 


0.6% 




Nonionic2 


0.25% 


0.25% 


0.25% 




Solvent^ 


2.0% 


2.0% 


2.0% 




EDTA 


0.5% 


1.5% 


0.5% 




Amine Ox> 


2.0% 


6.0% 


4.0% 




D.L H2O 


Q.S. 


Q.S. 


Q.S. 




Ingredient 


Example 6 


Example 7 


Example 8 


Example 9 


NaOH 


0.2% 


0.2% 


0.2% 


0.2% 


Quat.^ 


0.6% 


0.6% 


0.6% 


0.4% 


NonionicS 


0.25% 


0.36% 


0.36% 


0.36% 


Solvent^ 


2.0% 


3.0% 


2.0% 


3.0% 


EDTA 


0.5% 


0.5% 


0.5% 


0.5% 


Amine Ox * 


2.0% 


2.0% 


2.0% 


2.0% 


D.l. H2O 


Q.S. 


Q.S. 


Q.S. 


Q.S. 


^Quaternary arr 
2 Nonionic surfacta 


imonium compound, Barquat MB-50 , ^ . ,^ t-vo^« 
nt. Sulfonic N-100. ethoxylated Cgalkylphenol. 10 moles of ethylene oxide, from Texaco 


Chemical, 

3 Ethylene glycol, monobutyl ether. 
^ C12 alkyl dimethylamlne oxide (30%). 

5 Quantify sufficient to make up 1 00% solution. 

6 Nonionic surfactant, Alfonic 610-50. ^ 
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Table 1 



Filming/Streaking Perfomnanc 


;e 


Example 


3 


4 


5 


S/F Perfomiance 


7.5 


6.7 


7.3 










Example 


6 


7 




S/F Performance 


7.9 


7.7 





[0039] AS can be seenfrom the aboveTable II. Inventive Examples 3-7. strsaklng/filming Pf °'^%"^„'^f^^,^f^f,f 
!o°these fonriulatlons. Examples 8-9. although ungraded by test panelists, were comparable to 3-7 by visual obser- 

rotS Further, in Table III below, the antimicrobial properties of certain of the inventive fomiulaltons were dernon- 
Srated in these examples. ASTTVl Standard Test IVIethod El 135-87 (1987). "Efficacy of SanlUzers Recommended for 
fnanrmarNonFrod^nta« surfaces." was mod^^^ 

cHe sLn f^Iom the collected data, the inventive fomnulations possess excellent antimicrobial efficacy. Although 
not all formulations were tested, they would be expected to have similar efficacies. 
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Table III 
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Antimicrobial Efficacy after 1 Minute Contact with Formulati 


ons 


Bacteriunn 


Example 


1 


5 


6 


Staph, aureus 


% reduction 


S 99.99% 


^99.99% 


(not conducted) 


Enterobacter aerogenes 


■ n 


> 99.99% 


(not conducted) 


> 99.99% 




Example 


7 


9 




Staph, aureus 


a P 


> 99.99% 


> 99.99% 




Klebsiella pneumoniae 


D ■ 


> 99.99% 


^ 99.99% 





Claims 

1 . An aqueous, antimicrobial hard surface cleaner with significantly improved residue removal and substantially re- 
duced filming/streaking, characterised in that it comprises: 

(a) an effective amount of no more than 50 weight percent of the composition of a solvent selected from C^^ 
alkanol, 03.34 alkylene glycol ether, and mixtures thereof; 

(b) an effective amount of amine oxide surfactant; 

(c) an effective amount of quaternary ammonium surfactant; 

(d) an effective amount of 0.01 -2 weight percent of the composition of alkali metal ethylene diamine tetraacetate 

builder; 
and 

(e) the remainder as substantially ail water; the ratio of (b):(d) being greater than 1:1. 

2. A hard surface cleaner as claimed in claim 1 wherein the said solvent is an alkylene glycol ether which is selected 
from ethylene glycol monobutyl ether, ethylene glycol monopropyl ether, propylene glycol monopropyl ether, pro- 
pylene glycol monobutyl ether, and mixtures thereof. 

3. A hard surface cleaner as claimed in claim 1 wherein it further comprises a nonionic surfactant other than the 
amine oxide. 

4. A hard surface cleaner as claimed In claim 3 wherein the said nonionic surfactant is an ethoxylated alcohol. 

5. A hard surface cleaner as claimed in claim 1 wherein the ratio of (b):(d) is greater than 3:1 . 

6. A hard surface cleaner as claimed in claim 1 wherein the ratio of (b):(d) is greater than 4:1 . 

7. A method of cleaning soil, without substantial residue remaining, from a hard surface characterised In that it 
comprises applying a cleaner as claimed in any of claims 1 to 6 to the said soil and removing the said soil and the 
said cleaner. 

PatentansprOche 

1 . Wassriger antimikrobieller Oberflfichenreinlger mit signcfikant veriaesserter ROckstandsentfemung und erheblkJh 
reduzierter Film-/Streifenbildung. dadurch gekennzelchnet, dass er umfasst: 

(a) eine wirksame IVIenge von nicht mehr als 50 Gew.-% der Zusammensetzung eines Losungsmittels ausge- 
wahlt aus C^.g-Alkanol. C3.24-Alkylenglykolether und Gemischen davon; 

(b) eine wirksame Menge eines Aminoxid-Tensids; 

(c) eine wirksame Menge eines quaternaren Ammoniumtensids; 

(d) eine wirksame Menge von 0,01-2 Gew.-% der Zusammensetzung eines Alkalimetallethylendiamintetraa- 
cetat-Builders; und 

(e) zum Rest im Wesentlichen Wasser; 
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wobei das Verhaltnis von (b):(d) grSBer als 1:1 1st. 

2 Obefflfichenreiniger nach Anspmch 1 , worin das Losungsmittel ein Alkylenglykolether 1st. der aus Ethylenglykol- 
monobutylether. Ethylenglykolmonopropylether, Propylenglykolmonopropylether. Propylenglykolmonobutylether 
und Gemischen davon ausgewShtt ist. 

3. Oberflachenreinigernach Anspruch 1 , derweitertiin ein von dem Ammlnoxid verschiedenes nlcht-lonlsches Tensid 
umfasst. 

4. Oberflachenreiniger nach Anspruch 3, worin das ntehtionische Tensid ein ethoxylierter Alkohol ist. 

5. Oberflachenreiniger nach Anspruch 1 . worin das Verhfiltnis von (b):(d) groBer als 3:1 1st. 

6. Oberflachenreiniger nach Anspruch 1 , worin das Verhaltnis von (b):(d) gr5Ber als 4:1 1st. 

7 Verfahren zur im Wesentlichen ruckstandsf reien Entf emung von Schmutz von einer harten bzw. f esten Oberflache, 
dadurch gekennzeiehnet, dass man einen Reiniger nach den Anspruchen 1 bis 6 auf den Schmutz einwiricen 
lasst und den Schmutz und den Reiniger entfemt. 



Revendlcations 

1 Produit de nettoyage antlmicrobien aqueux pour surface dure avec une Elimination des r6sidus signiflcativement 
am6iior6e et une formation de voile / de traTn6es consid6rablement r6duite, caracterlse en ce qu'il comprend : 

(a) une quantity efficace pas sup6rieure a 50 pour cent en polds de ia composition d'un solvant choisi panni 
un alcanol en C^^, un 6ther (aikyl6ne en C3.24) g'ycoi, et ies m6langes de ceux-cl ; 

(b) une quantitd effteace d'un agent tensioactif oxyde d'amine ; 

(c) une quantity efffcace d'un agent tensioactif ammonium quaternaire ; 

(d) une quantity efficace de 0.01 k 2 pour cent en poids de ta composition d'un adjuvant t6traac6tate d'6thyl6ne 
diamine d'un m§tal alcaiin ; 

et 

(e) le reste essentieilement sous forme d'eau ; 
te rapport de (b):(d) 6tant sup6rieur ^ 1 :1 . 

2 Produit de nettoyage pour surface dure selon la revendication 1 , dans lequel iedit solvant est un 6ther d'alkyl^ne 
glycol qui est choisi parmi I'ether monobutylique d'6thylfene glycol. Tether monopropylique d'ethylfene glycol, l'6ther 
monopropyllque de propylene glycol, I'Ether monobutylique de propylene glycol, et Ies melanges de ceux-ci. 

3. Produit de nettoyage pour surface dure selon la revendication 1 , dans lequel ii comprend en outre un agent ten- 
sioactif non lonlque autre que I'oxyde d'amine. 

4. Produit de nettoyage pour surface dure selon la revendication 3, dans lequel Iedit agent tensioactif non ionique 
est un alcool 6thoxyl6. 

5. Produit de nettoyage pour surface dure selon ta revendication 1 . dans lequel le rapport de (b):(d) est sup6rieur a 3:1 . 

6. Produit de nettoyage poursurface dure selon la revendication 1 , dans lequel le rapport de (b):(d) est superieur a4:1 . 

7 Proc6d6 de nettoyage d^une salissure. sans r6sidu consid6rable restant, k partir d'une surface dure, caracterlse 
en ce quMI comprend rapplication d'un produit de nettoyage selon i'une quelconque des revendlcations 1 a 6 a 
ladite salissure et l'6llminatlon de ladite salissure et dudit produit de nettoyage. 
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